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BITRODUCTION 

Urban  oriented  remote  sensing  research  continues  at  an 
accelerated  pace,  and  as  a  consequence  more  and  more  planning 
groups  at  all  levels  are  using  remotely  sensed  deritiative  data 
in  their  programs .  Emanating  from  both  planning  and  research 
groups  is  a  wealth  of  new  material  that  has  been  published 

during  the  past  year.  For  this  reason  Exchange  Bibliography 

1 
#222  has  been  updated  to  include  studies  that  were  completed 

prior  to  September  1972.  This  edition  contains  691  entries — 

2U9  more  than  the  1970  compilation. 

The  urban  oriented  references  are  of  two  types:  (l) 

those  in  which  remote  sensing  imagery  was  used  to  solve  a 

variety  of  metropolitan  problem.s  and  (2)  studies  that  have 

revealed  the  potential  of  using  remote  sensing  techniques  in 

urban  research.  In  addition,  two  lists  of  general  references 

have  been  included.  The  first  contains  entries  treating  the 

non-technical  descriptions  of  the  various  remote  sensing 

devices  plus  their  established  and  potential  applications  5  the 

second  list  pertains  to  photo-image  interpretation  sovirces. 

G.  Lennis  Berlin.  Application  of  Aerial  Photographs  and  Remote 
vSensing  Imagery  to  Urban  Research  and  Studies.  Exchange  Biblio- 
sraphy  #222,  Edited  by  Mary  Vance.  Monticello,  Illinois:  Council 
of  Planning  Librarians,  September  1971. 
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RECEIIT  DEVELOPI'tEin'S 

An  increasing  nunber  of  sensing  eyBttra ,  which  vere 
experimental  cr  under  security  -rtrapB  a  few  shcrt  years  ago,  ar« 
ncij  becoming  operational.     For  iirban  studies  this   is  especially 
true  for  color  infrared  and  irailtispectral  systens.     It  new 
appears  that  conventicnal  color  photography  is  declining  in 
importance  mainly  because  the  film  is  extremely  susceptable  to 
Rayleigh  and  ilie  scattering.     By  contrast,  both  of  the  previous 
systems  avoid  the  blue  portion  of  the  visible  spectrum,  thereby 
affording  good  haze  penetration. 

This  penetration  component  becaPie  especially  apparent 

2,3 
folloTTing  the  Apollo  9  mission.  During  the  flight,   127  sets 

of  color  infrared  and  rcultispectral  images  v;ere  taken  over  the 

southern  portion  of  the  United  States.     This  photography*  v&s 

characterized  by  a  marked  hue  improvement  over  loich  of  the 

Gemini  and  earlier  Apollo  color  photography  which  displayed  a 

blue  overcast.     Many  frames  from  Apollo  9  centered  en  urban 

areas,  and  extensive  uork  has  been  con^jleted  on  the  Phoenix 

imagery. 

For  those  desirint,  information  on  the  Apollo  9  rcultispectral 
experiment  see:     Robert  N.  Colwell,  Paul  D.  Lowinan,  and  Sandra 
V/enderoth.     Apollo  9  f^ultispectral  Fhotc  -     ^  ■j^_Inf£-      *       ■ . 
NASA  TH  X-1957,  Washington,  D.C.:     Kali..  rcnaut". 

Space  Administration,  April  1970. 

3 

'lo  9  Synoptic  Fl    '      •      '       "   ^aJog;,  which  describes  the 

1  1  of  the  ph.tOL,r.  i        .  o  prices,   is  cvaiisble  for 

$1.00  from  the  Technology  Applicaticn  Center,  University  of 

Vnj  Mexico,  Code  3,  Albuquerque,  Ueu  Mexico,  87106. 
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Thermal  infrared 's  potential  goes  unopposed  for  detecting 
(1)  sources  and/or  distributions   of  heat  pollution   (e.g., 
seiragej  industrial  wastes)  plus   (2)  sub-surface  coal  fires  that 
have  for  example  plagued  several  Pennsylvania  cities.     Large 
scale  radar  imagery  offers  tremendous  potential  for  systematic 
data  collections   over  metropolitan  areas  within  the  humid  tropics. 
Microwave  energy  from  Side  Looking  Airborne  Radar   (SLAR)  can 
penetrate  clouds  if  a  sufficient  wavelength  is  utilized. 

Without  question  the  most  exciting  remote  sensing 
development  within  the  past  year  was  the  launching  of  the  Earth 
Resources  Technology  Satellite  (ERTS-1)  which  occurred  on  July 
23)  1972.     The  primary  ftuaction  of  the  satellite  is  to  collect 
simultaneous  multispectral  imagery  with  a  sufficient  resolution 
to  identify  various  types   of  environmental  phenomena. 

The  sensor  payload  includes  a  return  beam  vidicon  TV 
camera  and  a  multispectral  point  scanner.     The  TV  camera  is 
essentially  a  three-cluster  television  unit  with  each  sensitive 
to  a  narrow  spectrum  band.     These  spectrvim  sensitivities  include: 
(1)  O.U75  to  0.575  microns,  blue-green,    (2)  0.580  to  0.680 
microns,  red-yelloi-r,  and  (3)  0.6^0  to  0.830  microns,  near  or 
solar  infrared.     The  multispectral  scanner  senses  a  continuo\is 
100  nautical  mile  swath  along  a  plane  perpindicular  to  all 
orbital  paths.     The  four  channels  of  the  scanner  include:      (l) 
0.5  to  0.6  microns,  green,    (2)  0.6  to  0.7  microns,  red,   (3)  0.7 
to  0.8  microns,  solar  infrared,  and  (U)  0.8  to  1.1  microns,  solar 
infrared . 

Individual  spectral  images  can  be  obtained  from  either 
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system,  or  when  the  iiriage  banda  are  superimposed  (with  prescribed 
filtration)  a  false  color  conpoeite  is  produced.     This  icage 
type  displays  phenor.ena  in  hues  similar  to  these  for  conventioral 
color  infrared  photoyraphy.     In  reference  to  single  band  iaagery, 
red  is  excellent  for  cultural  detail;   green  is  the  best  fcr 
v/ater  penetration,  and  vegetative  identification  plus  vigor 
stages  are  best  presented  on  the  infrared  film. 

ERTS-1  is  circunscribing  the  earth  in  a  polar,  sun- 
synchronous,   U92.6  nautical  mile  orbit.     With  such  orbital 
parameters,  any  area  in  the  United  States  is   in  the  field  of 
view  every  18  days — a  factor  never  achieved  before  in  the  Hi'iSA 
program  and  a  lactor  vzhich  hopefully  will  be  of  paranount 
importance  for  environmental  monitoring. 

Research  at  the  federal,  state,  institutional,  and  local 
levels  is  now  undenray  to  assess  ERTS  imagery,     y^nj'  urban 
oriented  studies  have  been  funded  and  results  should  be  f crth- 
coming  in  1973.     For  these  who  are  interested  in  acquiring  ESTS 
imagery  should  contact  the  EROS  Data  Center,   ICth  i  Dakota 
Avenue,  Sioux  Falls,  South  Dakota,   57198. 

Cne  problem  that  has  accompanied  the  technical  advance- 
ments of  remote  sensing  has  been  the  lack  of  a  conpatable  land 
use  classification  scheme  based  primarily    upon  rencrte  sensing 
techniques.     In  an  effort  to  standardize  a  national  franeifcrk 
for  land  use,  a  Conference  on  Lind  Use  Infcrnation  and 
Classification,  under  the  joint  sponsorship  of  the  Departnent 
of  the  Interior  and  the  National  Aeronautics  and  Sjjace 
Administration,  vas  held  in  Washington,  D.C.,  in  July  1971. 
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From  this  conference  plus  the  subsequent  work  of  the  Steering 
Committee  two  levels  of  land  use  were  proposed  t^rhich  could  be 
interpreted  primarily  from  remote  sensing  photography  (Table  I) . 
Staff  members  of  the  Geographic  Applications  Program,  U.  S. 
Geological  Survey,  using  high  altitude  color  infrared  photo- 
graphs, have  tested  the  classification  scheme  (Levels  I  &  II) 
on  the  following  projects :  (l)  Central  Atlantic  Regional 
Ecological  Test  Site,  (2)  Land  Use  Mapping  for  the  Czark 
Regional  Commission,  and  (3)  the  Phoenix  Pilot  Project. 

It  is  apparent  that  at  Level  II  considerable  urban  detail 
will  be  mapped  and  even  for  Level  I  a  user  could  get  an  accurate 
account  of  how  an  \irban  area  is  changing  spatially  over  time  and 
to  ^^rhat  it  is  displacing.  Hopefully  this  classification  scheme 
or  a  modified  version  will  be  adopted  by  a  wide  array  of 
federal,  state,  and  local  agencies.  If  this  is  achieved  mapped 
data  for  many  projects  will  be  standardized  for  two  levels  of 
categorization. 

One  extremely  important  application  of  remote  sensing  has  been 
occtirring  within  the  U.  S.  Geological  Stirvey.  In   order  to  keep 
abreast  of  changes  taking  place  within  urban  areas,  selected  7-2 

minute  topographic  maps  are  being  photo  revised  and  it  is 

k 
planned  that  the  revision  cycle  will  occur  every  five  years. 

The  only  feasible  method  to  acconplish  this  task  is  to  use 

aerial  photography  to  its  fullest  extent  and  to  rely  much  less 

on  extensive  ground  surveys.  Gn  maps  that  have  been  photo 

^It  is  estimated  that  3500  urban  maps  (ls2U,000)  will  be  photo 
revised  by  the  end  of  1972 . 
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revised,  purple  is  used  to  indicate  cultxiral  additions  aitd/ar 
modifications  that  were  absent  on  the  earlier  nap  edition. 

CONCLUSIOIIS 

It  is  hoped  that  this  Exchange  Bibliography  will  be 
useful  to  researchers,  user  agencies,  and  to  those  >rtio  want 
to  become  better  informed.     The  author  uculd  appreciate 
knoxring  of  any  errata  or  sugj,estions  for  irproving  future 
compilations . 
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TiiBLE  I 
LMU)  USE  CLASSIFICATION  SCHEl>ffi  FOR  USE  WITH  REMOTE  SE^TSBIG 


Level  I  Categories 
URBAN  AND  BUILT  UP 


AGRICULTURAL 


RANGELAND 


FORESTLAI\nD 
WATER 


NON-FORESTED  IJETLAND 


BARREN  LAND 


TUNDRA 

PERMANENT  SNCTJ  &  ICE  FIEIDS 


Level  II  Categories 

Residential  -j 

Commercial  &  Services 

Industrial 

Extractive 

Major  Transport  Routes  &  Areas 

Institutional 

Strip  &  Clustered  Settlement 

Mixed 

Open  &  Other 

Cropland  &  Pasture 

Orchards,  Groves,   Vineyards,  Bush 

Fruits  &  Horticultural  Areas 
Feeding  Operations 
Other 

Grass 

Savannas    (Florida  Type) 

Chaparral 

Desert  Shrub 

Heavy  Crown  Cover  (hO%  &  Over) 
Light  Crcim  Cover  (lO^o  to  39%) 

Streams  St  Waterways 

Lakes 

Reservoirs 

Bays  (k  Estuaries 

Other 

Vegetated 
Bare 

Salt  Flats 

Sand  Other  Than  Beaches 

Bare  Exposed  Rock 

Beaches 

Other 

Tundra 

Permanent  SnoT\r  &  Ice  Fields 


James  R.  Anderson,  Ernest  E.  Hardy,  and  John  T.  Roach  with 
assistance  from  the  Geographic  Applications  Program  Staff — 
U.  S.  Geological  Survey. 
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I.     RE'fOTE  SBISORS  AlID  GHfERAL  APPLICATiafS 

American  Society  cf  Phot^r^rarr.ctry .  I'^z.^ir-.l  of  Rer.ote  Sensir.^. 
To  be  publishpd  by  th^j  /.-.oncor.  Zz,ifj^-j  oi  rhot  :/tra.-:r.c*-ry 
in  1973. 

Avery,  T.  Eugene.     "Remote  Sensing  Techniques,"  in  Interpret  at  i  en 
of  Aerial  Photogyajjhs .     Chapter  5,  2nd  ed.  revised. 
Minneapolis,  Jlinnesota:    Burgees  Pub.  Co.,  1968,   135-^59. 

Badgley,  Peter  C,   Leo  Childs,  and  William  L.  Vest.     'The 
Application  of  Remote  Sensing  Instrxr^nts   in  Earth 
Resource  Surveys,"  Geq^hysics,  /XCII,  August  1967,   553-t01» 

Borchert,  John  R.     "Remote  Sensors  and  Geographical  Science," 
The  Professional  Geographer,  XX,  Iloverier  1968,  371-375. 

Colwell,  Robert  N.     "Remote  Sensing  of  Natural  Resources," 
Scientific  American,   GCXVin,   January  1968,   51i-71. 

Heller,  Robert  C.     "Imaging  with  Fhotoyraphic  Sensors,"  in 

Remote  Sensing,  rrith  Special  Reference  to  Africultiure  ar.d 
Forestry.     VJashin^ton,  D.C.:     Maticnal  Acader;;,'  cf  Sciences, 
1970,  35-72. 

Holter,  l-Iarvin  R.,  et  al.     "Imaging  with  2Icnphotographic  Sensors," 

in  Remote  Sensing  with  Special  Reference  to  Agricult'.je  and 
Forestry.  Ifeshington,  D.C.:  National  Acader^-  cf  Sciences, 
1970,   73-163. 

Johnson,  Philip  L.  (ed.).  Remote  Sensing  in  Ecology.  Athens: 
University  of  Georgia  Press,   1969. 

Lancaster,  Jane.  'Geographers  and  Rerote  Sensing,"  Jrurnal  cf 
Geography,  LXVII,  May  1968,  301-310. 

Leonardo,  Earl  S.      "Capabilities  and  Limitations  of  Rer.ote 

Sensors,"  Photogranur.etric  Ent^inoerinK.  XICC,  Ncver.ber  19t)ii, 
1005-1010. 

Parker,  Dana  C.     "Some  Basic  Considerations  Related  to  the  Problem 
of  Remote  Sensing,"  in  Prcxrcd'ln^s   of  the  First  5yrrc?iun 
en  Remote  Sensing  of  Envircnncnt.     2nd  ed.,   Ann  Arbor: 
University  of  Michigan,   196U,    7-13. 

,  and  Michael  F.  Holff.      "Ker.ote  Sensing,"  Intemat icnal 


Science  and  Technology,  No.  U3,  July  19t5,   2C-31. 

Rabchevsky,  George  A.     "Remote  Sensing  of  the  Earth's  Surface — 
Fundamentals  of  Rer.ote  Sen^inp,"  J  carnal  cf  Rorcte  Se-rsing, 
I,  June/July  li?70,  15-17. 
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.     "Remote  Sensing  of  the  Earth's  Surface — Remote 

Sensing  and  Sensors,"  Journal  of  Remote  Sensing,    1, 
August/September  1970,  ^15-18. 

,     "Remote  Sensing  of  the  Earth's  Surface — Applications 


of  Remote  Sensing  Data,"  Journal  of  Remote  Sensing,   I, 
November/December  1970,   ll;-17. 

Shahronkhi,  F.    (ed.).     Remote  Sensing  of  Earth  Resources*     Vol.   I, 
Tullahoma:     University  of  Tennessee  Space  Institute,   1972. 

Sharpe,  Mtchell  R.,  Frederick  I.  Ordway,  and  Carsbie  C.  Adams. 

Dividends  from  Space.     Nexir  York,  Nex^r  York;     Thomas  Y.  Crowell 
Co.,   1971. 

Strandberg,  Carl  H.      "Getting  Acquainted  with  Aerial  Reconnaissance," 
in  Aerial  Discovery  I^ianual.     Chapter  I,  New  York,  Ke^j  York; 
John  Wiley  Sk  Sons,  Inc.,   1967,  3-15 . 

1-Jeaver,   Kenneth  F.      "Remote  Sensing  Neir  Eyes  to  See  the  World," 
National  Geographic,  CXXJ.V,  January  1969,   U6-73. 


II.,    PHOTO  AI^D  EIAGE  INTERPRETATION 

Abrams,  Talbert.     Essentials  of  Aerial  Surveying  and  Photo 

Interpretation.     New  York,  New  York:     KcGraxj-Hill  Book  Co., 
19hk. 

American  Society  of  Photograranetry.     I-^anual  of  Photographic 

Ijiterpretation.     Falls  Church,  Virginia:     American  Society  of 
Photogrammetry,  I960. 

.     I-Ianual  of  Remote  Sensing.     To  be  published  by  the 


American  Society  of  Photogrammetry  in  1973- 

Avery,  T.  Eugene.     Interpretation  of  Aerial  Photogyaphs.     2nd  ed. 
revised.     Minneapolis,  Minnesota:     Burgess  Pub.  Co.,   1968. 

_.     Photointerpretation  for  Land  Managers .     Kodak 

Pub.  No.  M-76,  Rochester,  New  York:     Eastman  Kodak  Co.,   1970. 

Carls,  Norman.     How  to  Read  Aerial  Photog^-aphs  for  Census  !7ork. 
Washington,  D.C.:     U.  S.  Government  Printing  Office,   19U7. 

Committee  on  Remote  Sensing  for  Agricultural  Purposes.     Remote 
Sensing  with  Special  Reference  to  Agriculture  and  Forestry. 
Washington,  D.C.:     National  AcadenQr  of  Sciences,   1970. 

Lattman,  Laurence  H.  and  Richard  G.  Ray.       Aerial  Photographs   in 

Field  Geology.     Ner-r  York,  New  York:     Holt,  Rinehart  k  Winston, 

T9Er. 
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